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Description 

10001] This invention relates to a metallized polyester molded article for use in automotive headlamp housings, such 
So™ctrtrationofautomo^ 

ive manufacturers since it significantly reduces product,on ^f'^^^^';'^^^;^^^^^^ ,n addition with 

for direct metallization since even small surface defects are ^^^^'J^ ' s^^^^^ 7J,^f„g increasingly important, 
the advent of hotter lamps and .^^y^^^J^^^^jj^t temS^^^^^^^ higher temperatures, 

Headlamp bezels typically now requ.re heat stab,.^ J'^Xl^Sect ifan unwanted color prismatic effect when the 

rrd;":2 Zefa^lJ^rrirtf^dtg^rArze e«ect is a depos. typical, milKy white, which 

^sl^ralllzed layer. This effect decrease the ^^^^^^^Z^^^^^^ ^BT] and po,(ethylene) 

[0003] US Patent No. 3,953.394 to Fox describes alloys ^^^yS^^J^'^aVJ^^^^^^^ 4 3^ 753 to Lu et al. describe 

terephthalate [PET] containing 1 -80% by weight of ^ and 0.1-20 weight 
PBT and PET mixtures containing 4-65 we.ght percent of remforcmg ^^^^l^''^^^^ trom Group IV of the 

percent of a nucleating agent such as an ^^^^'^f '^^^^^ ^^^^^^ when 
Jer.odlcTable.ta.candbarlumsu|faJ^ 

:::ZyT^TpT:o^^^^^^^^^ °^ ^^^'^'^ --^'-^ •^^'^ " " 

for smooth, glossy surface appearance. inniuHino a hiah level of reinforcing agents can provide 

[0004] Polyestercompositionscontaining vanousmgred^^^^^^^^^^^ ^9^9^^^ ^^^^^^ 

the heat resistance required. However, the the use of high filler levels 

cellent dispersion of filler is very critical to obtain a ^'^^.^^'^'/'^^'^^^J^^^^^^ 
slgnmcantly increases the specif ic gravity Of the compos^^^^^^^ 

Hence, it is desirable to provide res.ns with high heat ^^^'^^^^f^^"™ ^ ^j^Jj^n addition, it is also desirable 
sirable surface properties that contribute to good appearanc^ 

to provide resin compositions that do not develop haze ^"f .'^'"^^r^^^^^^^ a non-blooming mold release 

[O005] The present invention provides a metallized molded P^ly;^^^^^^^^^ an excellent surface 

Lgent or lubricnt comprising ^f^^^^^^;^^^^^^^^^^ part is exposed to 

for direct metallization and develops no or n^^ 

heat agingat atemperature of 1 50-C - ^^f^^^„^ \ typic^ blooming mold release agent, such as pen- 

[osiers pJ^ntlScation No. 09/708/926, filed November 8. 2000 to Talibuddin describes nucleated polyester 
resins with heat deflection temperatures above 1 SO'C. „,-ase aaents or lubricant based on olefinic 

arid at least one aromatic dicarboxylic acid wherein the aromatic group .s a to C20 aryl radical. 
DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0008] Thepo,yestercomponentlncludesc..tali™^^^ 

, !ins. polyethylene vinyl acetate (EVA), polyethylene f/^' ^^^^^^^^^^^^^^^ of operation, such 

have a sur«:iently high molecular weight that migration through the m^^^^^^^ 

as atleast 150 "C. will nottake P'-- JjJ^ ^-^.^jtr^^^^^^^^^ ieie. Ling about 0.5 to 

of release agent/lubricant is preferably from 0.1 to 10 J^^^"; ^^e article. It is desirable to have a 

about 2 percent by weight based on the total l^f'^^l^.^^^^^^^^^^^ 
5 sufficient amount of release agent/ lubricant so that the mo ded P^-^j^^'^^f ^P^J^^^V^^^ deleteriously affect the 

ir:ni%T;^JS^^^^^^^^^^ 



and should be avoided. 
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r0010] Nucleating agents, fillers, primary and/or secondary antioxidants might be added to improve heat resistance 
to increase cycle times to reduce production costs orto improve color stability. Additionally other types of release agent 
might be present as long as they will not give rainbow or haze effects. The metallization is carried out under a vacuum 
using techniques known in the art. Preferably the metal used is aluminum, particularly for a vehicle lamp. After metal- 
lization a protective coating can be applied. Preferably a polydimethylsiloxane coating obtained via plasma polymen- 
zation of dimethylsiloxane is applied. 

r001 1 1 Preferred nucleating agents can be compounds that are oxides, sulfates, silicates of elements from Group I, 
II and IV of the Periodic Table or fibrillar PTFE, and mixtures thereof. The most preferred nucleating agent is talc or 
barium sulfate with talc being preferred over barium sulfate. Inorganic nucleants can at higher levels also act as a filler, 
which might be desirable. Besides those nucleating fillers, also other fillers, including those with an aspect ratio>3, e. 
q chopped glass fibers, can be used provided that they do not interfere with the surface quality of the metallized part^ 
The level of the nucleating agent in the polymer mixture is 0.0-20 weight percent of the composition, with the prefen-ed 
level being 0.05 to 5 and the most preferred level being 0.1 to 1 weight percent of the total composition. The average 
particle size of the nucleating agent should range from 0.1 to 20 micron, with the preferable average particle size being 
within 0 1 to 10 micron and the most preferred average particle size being within 0.1 to 1 micron. Prefen-ed compositions 
of the resin component consist essentially of 96, preferably 98 percent by weight polyester based on the weight percent 
of the resin component. 

[001 2] The composition of the present invention may include additional components, such as colorants, primary ana/ 
or secondary anlioxidanls, which do not Interfere with the previously mentioned desirable properties. Any additional 
ingredients, other than the polyester, release agent/lubricant and nucleating agent, are desirably present in an amount 
less than about 5%. preferably less than about 2% by weight based on the total weight of the resin. 
[00131 Preferred crystalline thermoplastic polyesters are polyesters derived from an aliphatic or cycloaliphatic dioh 
or mixtures thereof, containing from 2 to about 1 0 carbon atoms and at least one aromatic dicarboxylic acid. Prefen-ed 
polyesters arc derived from an aliphatic diol and an aromatic dicarboxylic acid having repeating units of the following 
general formula: 



o 



O (CH2)— O C R C- 



wherein n is an integer of from 2 to 6. R is a Cg-Cao aryl radical comprising a decarboxylated residue derived 

from an aromatic dicarboxylic acid. . „ • u*u i- 

[00141 Examples of aromatic dicarboxylic acids represented by the decarboxylated residue R are isophthalic or 
terephthallc acid, 1 ,2-di(p-carboxyphenyl)ethane. 4.4"-dicart)oxydiphenyl ether. 4.4' bisbenzoic acid and mixtures 
thereof All of these acids contain at least one aromatic nucleus. Acids containing fused rings can also be present, 
such as In 1/4-1/5- or 2,6-naphthalene dicarboxylic acids. The prefen-ed dicarboxylic acids are terephthallc acid, iso- 
phthalic acid, naphthalene dicarboxylic acid or mixtures thereof. v ,..r,Q-r..\ 
[00151 Typical polyesters are poly(ethylene terephthalate) ("PET'), and poly(1 ,4-butylene terephthalate). ( PBT ). 
poly(ethylene naphthanoate) ("PEN"), poly(butylene naphthanoate). ("PBN"). (polypropylene terephthalate) ( PPT) 
and poly(cyclohexanedimethanol terephthalate) ("PCT'). 

[0016] Also contemplated herein are the above polyesters with minor amounts, e.g. , from about 0.5 to about 5 percent 
by weight of units derived from aliphatic acid and/or aliphatic polyols to form copolyesters. The aliphatic polyols include 
glycols, such as poly(ethylene glycol). Such polyesters can be made following the teachings of, for example, U.S. Pat. 

Nos. 2,465.319 and 3,047,539. 

[0017] The preferred poly(1 ,4-butylene terephthalate) resin used in this invention is obtained by polymenzing a glycol 
component at least 70 mol %, preferably at least 80 mol %, of which consists of tetramethylene glycol and an acid 
component at least 70 mol %. preferably at least 80 mol %, of which consists of terephthallc acid, or polyester-forming 
derivatives thereof . 

[0018] The polyesters used herein preferably have an intrinsic viscosity of from about 0.4 to about 2.0 dl/g as meas- 
ured in a 60-40 phenol/tetrachloroethane mixture or similar solvent at 23-30<'C. 

[001 9] Preferred polyesters are crystalline polyesters having a melting point from 1 50 to SOO-C with the most pre- 
ferred polyester melting between 1 80 and 250''C. J ■ M 
[0020] The resin mixture may typically comprise additional ingredients which may be added to contnbute to desirable 
properties previously mentioned which include good mechanical properties, color stability, oxidation resistance, good 
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f ,«me retard«ncy, good processability, i.e short molding cycle times, good flow and easy release from a moid, and 
CirTJfmethZf'biendIng ti.e compositions can be carried out by conventional techniques. One convenient 

he^?eTp rtT rS^ or down stS^r compounding variations are within the scope of this invention. 
moSr The pre compounded composition can be extruded and cut or chopped into mold.ng <:°"^P°""^J' 
conventional granules'pellets. etc. by standard techniques. The granulate Is molded .nto parts us.ng standard mold.ng 
techniques and conditions. 



EXAMPLES 
Examples 1 -7 



head was employed. The composrtions were dried at 11 0-lZO o lor ^ nouio a , 

J 50 X 3 mm plaLe on a 100 tons Netstal injection molding machine with a barrel set temperature of 240 - 260 a 
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TABLE 1 



Example 


A* 




1 


2 


3 


4 


5 


Polyester" 


59.6 


59.35 


59.5 


59.0 


5S.75 


59.5 


59 


Polyester'' 


40 


40 


40 


40 


40 


40 


40 


Pentaerythritol 
















Tetrastearate'-' 


0.4 


0.4 












Polyethylene'' 






0.5 


1.0 


1.0 


0.5 


1.0 


Poly-ethylene ethyl 












aery late" 










0.25 






Talcf 




0.25 










Antioxidant lOlOs 
















PEPQ"^ 












100 


100 


Total 


100 


100 


100 


100 


100 



Example 6 7 

Polyester^ 58.9 58.75 

Polyester*^ 40 40 

Pentaerythritol 
Tetrastearate'^ 

Polyethylene*^ 1 1 

Poly-ethylene ethyl 

acrylate^ 

Talcf 

Antioxidant 1010s 0.1 

PEPQ^^ 0.25 

Total 100 100 

a = Poly(l,4-butylene terephthalate), "VALOX", 8500 poise General Electi-ic 
Company 

b = Poly(l,4-butylene terephthalate), "VALOX", 700 poise General Electric 
Company 

c= PETS G from Faci 

d= Stamylan LD from DSM 

e=Elvaloy 2715AC from Dupont 

f=Microt\iff AG609 front Keyser&Mackay 

g= Anox 20 from Great Lakes Chemical 

h=Sandostab PEPQ from Clariant 

* = Comparative Example 

Example 8-12 

[0025] The examples 8-12 and comparative example C (table 2) were prepared in the same way as described above 
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for examples 1 -7 and comparative examples A and B. 



TABLE 2 



Example i 


C* 


8 


9 


1 U 




12 


Polyesters 


58.1381 


58.2381 


59.5 


57.9131 


57.7881 






58.5381 












Polyester** 


40 


40 


40 


40 


40 


40 


Pentaerythhtol 














Tetrastearate^ 


0.4 










1.0 


Polyethylene^ 




0.5 


0.5 


0.75 


0.75 


Talc® 


0.25 


0.05 


0,25 


0.125 


0.25 


0.25 


Antioxidant 1010* 


0.06 


0.06 


0.06 


0.06 


0.06 


0.06 


Ti02g 


1 .1 


1 .1 


1 .1 


1 . 1 


1.1 


1.1 


Pigment blue*^ 


0.0001 


0.0001 


0.0001 


0.0001 


0.0001 






0.0001 












Pigment yellow 63' 


0.05 


0.05 


0.05 


0.05 


0.05 


0.05 


Carbon blacks i 


0.0018 


0.0018 


0.0018 


0.0018 


0.0018 






0.0018 












Tola! 


100 


100 


100 


100 


100 


100 



a = Poly(1 .4-butylene terephthalate). 'VALOX". 8500 poise General Electric Company 
b = Poly(1 .4-butylene terephthalate). "VALOX". 700 poise General Electric Company 



c=: PETS G from Faci 

d= Stamylan LD from DSIs/l 

e=Microtuff AG609 from Keyser&Mackay 

f=Anox 20 from Great Lakes Chemical 

^Rutile Ti02 from HuntsmanCTloxide) 

h=UKramarine Blue from HoHlday Pigments Ltd. 

i=Pigment Yellow 53 from BASF 

j=Plgment Black 7 from Cabot 

* = Comparative Example 



Results from Examples 1 -7 

[0026] Metallized plaques (including protective PDMS coating) were visually inspected after heat treatment at 1 eO^C 
for 1 hour and judged on haze and rainbow effects. The following rating was applied: 



1= severe rainbow or haze 

2= moderate or slight rainbow or haze 

3= no delectable or insignificant traces of rainbow or haze. 



Example 


A 


B 


1 


2 


3 


4 


5 


6 


7 


Haze 


1 


1 


3 


3 


3 


3 


3 


3 


3 


Rainbow 


2 


1 


3 


3 


3 


3 


3 


3 


3 



10027] Examples 1 -7. which contain polyethyiene (PE) or ethylene ethyl acrylate show no ctable or m^gnrfK^^^^^^ 
races ot rainbow and haze compared to the comparative examples A and B. which contam Pentaerythntol tetrastear^e 
( PETS) as release agent. PE is particularly effective in reducing the haze and rainbow P^^^"^'"^"^ «f " ""^S 
fomiulations are used as can be inferred upon comparing examples 3 and 4 to the comparative example B. nterestingly 
th^ndusion of primary antioxidants like 1010 and secondary stabilizers like PEPQ does not negatively affect the 
surface appearance (haze and rainbow) after metallization and heat treatment 

Results from Examples 8-12 

[0028] Metallized plaques (including protective PDMS coating) were visually inspected after heat treatment at 1 60<>C 
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for 1 hour and judged on haze and rainbow effects. The following rating was applied: 

1= severe rainbow or haze 

2= moderate or slight rainbow or haze 

3= no detectable or insignificant traces of rainbow or haze. 



Example 


C 


8 


9 


10 


11 


12 


Haze 


1 


3 


3 


3 


3 


3 


Rainbow 


1 


3 


3 


3 


3 


3 



[0029] Examples 8-12, containing polyethylene (PE) as release/lubricant as well as talc nucleation. show no detect- 
able or insignificant rainbow and haze compared to the comparative example C based on PETS and talc nudeation. 
Inlereslingly, the inclusion of the color package to render the base material light grey, does not adversely affect the 
surface appearance (haze and rainbow) after nrietallizatlon and heat treatment. 

r00301 The above examples clearly show that polyester resins can be used to produce high heat, directly metallizable 
molded products that develop no or negligible rainbow and haze effects after heat treatment at 1 60<>C, when release/ 
lubricant based on polyolefin moieties are used. 



Claims 

1 . A metallized molded resin article, consisting essentially of 

a) from about 70 to about 99.9 weight percent, based on the total weight of the resin composition, of a crys- 
tallizable polyester resin derived from aliphatic or cycloaliphatic diols, or mixtures thereof, containing 2 to 10 
carbon atoms and at least one aromatic dicarboxylic acid wherein the aromatic group is a Cg to C20 aryl radical 

b) a non-blooming polymeric release agent/lubricant composed of olefinic monomeric units 

c) optionally, from 0 to about 20 percent by weight nucleants and/or fillers, 

d) less than 5% by weight additional Ingredients based on the total weight of the resin composition, 
a portion of the surface of said article being metallized. 

A metallized molded resin article according to claim 1 wherein said release agent/lubricant is non-blooming when 
the metallized molded resin article is subject to aging at temperature of 150 -185 "C. 

A metallized molded resin article according to claim 1 or claim 2 wherein said mold release agent/luliricarit is 
selected from the group consisting of polyethylene, poly-ethylene vinyl acetate (EVA) orpoly-ethylene ethyl acrylate 
(EEA) or mixtures thereof. 

4 A metallized molded resin article according to any preceding claim wherein the release agent/lubricant 's present 
in a sufficiently high weight percent that sufficient release upon molding is obtained and present in a sufficiently 
low weight percent that good metal adhesion takes place upon metallization and/or that no mold deposit formation 
takes place upon long molding cycles. 

5 A metallized molded resin article according to any preceding claim wherein the release agent/lubricant is present 
in an amount from about 0.3 to about 2 percent by weight based on the total weight of the resin component of the 
article. 

6. A metallized molded resin article according to any preceding claim wherein the metallization is carried out under 
a vacuum. 

7. A metallized molded resin article according to any preceding claim wherein the metallized article comprises alu- 
minum. 



2. 



3. 
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10 



15 



8. A metainzed molded resin article accordir,g to any preceding clair. wherein tt,e metallised article comprises a 
reflective vehicle lamp part. 

(polypropylene terephthalate) and mixtures thereof. 

TXr^TJ:asfl^i / lubricant comprising o.efinic monomeric units and the remaking — ^^^^^^^^ 
Lconttallv Of one or r^ore nucleants and less than 5% by weight additional ingredients based on the total weight 
ome tsrcompo:^^^^^^^^^ said resin mixture in a mold, and c) metallizing a portion of the surface of said 

article. 
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